The presence of fungal hyphae was detected with PAS staining in 3 out of 5 falcons 36 and 3 out of 5 pigeons in the high dosage group. Avian respiratory macrophages were 37 clearly present in and around the fungal granulomas. In the other dosage groups, no 38 granulomas, positive A. fumigatus cultures or fungal hyphae were present, except for 39 one falcon in the middle dosage group in which a sterile granuloma without fungal 40 hyphae was noticed. 41
In conclusion, the study shows that adult falcons and pigeons are susceptible to 42 aspergillosis after inoculation of a single dose of conidia intratracheally. 43 5 aspergillosis. The falcons were perched according to standard falconry techniques 101 with a 12-h photoperiod during the trial (Parry-Jones, 2008) . One-day-old chicks were 102 provided to each bird each day. 103
Twenty adult racing pigeons (Columba livia domestica) were divided into four 104 groups. The birds' health was evaluated, by a general examination, endoscopy, 105 bacteriological, virological and parasitological examination as described for the 106 falcons. All pigeons were considered healthy before the trial. During the experiment, 107 each bird was housed individually with a 12-h photoperiod. The birds received a 108 commercial pigeon diet ad libitum and had free access to fresh drinking water. 109
All experiments were performed with the permission of the Ethical Committee of the 110
Faculty of Veterinary Medicine, Merelbeke, Ghent University, Belgium (EC 111 2010/111; EC 2011/138) . 112
113

Experimental design. 114
Falcons 115
Three groups of 5 falcons were inoculated intratracheally with 10 3 , 10 5 or 10 7 A. 116 fumigatus conidia in 0.5 ml HBSS, respectively, and one group of 3 falcons was 117
sham-inoculated intratracheally with 0.5 ml HBSS. The inoculation was performed 118 under general anaesthesia with Isoflurane (Isoflo ® , Medini, Belgium) and a paediatric 119 endotracheal tube (Ø 2.5 x 4.1-L. 165 mm)(Vygon, Ecouen, France) was used for the 120 intratracheal inoculation. The animals were weighed daily and observed at least twice 121 daily. At 28 days post inoculation (p.i.) all falcons were euthanized by an intravenous 122 injection of 1 ml T61 (Intervet, Mechelen, Belgium) (Greenfield et al., 1988) . Briefly, antigen 152 retrieval in the deparaffinized sections, breaking the protein cross-links formed by 153 formalin fixation and uncovering hidden antigenic sites, of the lungs, airsacs and 154 granulomas was performed using a pressure cooker. The sections were heated for 15 155 min at 850 W and 15 min at 300W in the microwave oven. Subsequently, they were 156 cooled down for 20 min and thereafter treated with 3% hydrogen peroxide in 157 methanol for 5 minutes at room temperature to block endogenous peroxidase activity. 158
After rinsing with phosphate buffered saline (PBS), the sections were incubated with 159 peroxidase-labelled concanavalin A (L6397, Sigma-Aldrich, St-Louis, USA) at 20 160 µg/ml for 60 min in a humid chamber at room temperature. After rinsing with PBS, 161 the reaction product was developed with a hydrogen peroxide and diaminobenzidine 162 solution (prepared following manufacturer's instructions) for 5 min. Finally, the 163 sections were counterstained with haematoxylin and mounted for examination. 164
165
Mycological examination and Microsatellite Length Polymorphism. To isolate A. 166
fumigatus from the birds, samples of the trachea, lungs, air sacs, heart, pericardium, 167 liver, kidney, brain, pectoral muscle, and abdominal fluid were inoculated on SAB 168
plates and incubated for 72 h at 37°C at aerobic conditions. After identification of the 169 isolated fungi, Microsatellite Length Polymorphism (MLP) was conducted on each 170 colony to confirm that mycoses during this study originated from the inoculated strain 171 and performed as previously described (Van Waeyenberghe et al., 2011) . 172 173 Galleria mellonella virulence assay. To assess the virulence of isolate K125 and 174 K24, 10 sixth instar larvae of G. mellonella were injected with 1 x 10 6 A. fumigatus 175 8 conidia of K125 and K24 in 10 µl PBS, respectively, into the haemocoel through the 176 last left proleg using a Myjector U-100 Insulin syringe. After infection, the larvae 177 were incubated in plastic containers, and the number of dead larvae were scored daily. 178
Larvae were considered dead when they displayed no movement in response to touch. 179
All tests were performed in triplicate. 180 181
Results
182
Clinical signs 183
Falcons 184 Clinical signs were only noticed in the high and middle dosage group. In the high 185 dosage group, vomiting was observed on day 2 p.i. in 4 out of 5 birds. One bird also 186 vomited 10 days p.i.. A greenish coloration of the urates was seen in 3 out of 5 birds. 187 A loss of appetite was noticed in 4 out of 5 birds during the first days p.i.. One bird 188 also showed a reduced appetite from day 10 to day 14, one bird from day 13 till day 189 28 and one bird from day 20 till day 28. 190 In the middle dose group, one bird vomited on day 17 and 18 p. lesions. MLP demonstrated that the inoculated strain was responsible for the disease 284 in the experimental birds. The detection of additional strains is not uncommon as 285 birds may be infected by several strains (Olias et al., 2011) . 286
After 10 and 17 days, two falcons (one of the high dosage and one of the middle 287 dosage group) vomited and showed a loss of appetite but recovered completely. 288
Interestingly, these 2 birds had sterile granulomas in the airsacs. One pigeon also had 289 a sterile granuloma in the lung after clinical recovery. Clearance of the fungal 290 infection in these birds might explain the sterile granulomas. In turkeys and chickens 291 respectively, clearance of fungal infections from the lung and air sacs was also 292 demonstrated after 7 to 10 days p.i. and up to 3 weeks p.i., respectively (Taylor and 293 Burroughs 1973; Femenia et al. 2007 ). This finding proves that aspergillosis in 294 clinically healthy birds can present as a self-limiting disease, also in supposedly 295 susceptible species. However, apart from the health condition of the host, this seems 296 to be also dependent on the infection dose. 297
Host defence mechanisms against A. fumigatus include innate as well as adaptive 298 immunity. Respiratory macrophages, belonging to the innate immune system, prevent 299 13 germination and establishment of early infection (Van Waeyenberghe et al., In Press) . 300
Nevertheless, inhalation of an overwhelming amount of conidia results in germination 301 of conidia inside avian respiratory macrophages and colonization of the respiratory 302 tract (Van Waeyenberghe et al., In Press) 
